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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a multi-component 
polymer which, when mixed with an electrolyte salt 
compound, can give a solid electrolyte having excellent 
ionic conductivity and not suffering from plastic 
deformation and flow even at high temperatures by 
combining an oligopropylene-oxide-group-containing 
glycidyl ether and ethylene oxide with a crosslinkabte 
oxirane compound. 

SOLUTION: This polymer comprises 5-94mol% 
component of formula I (R 1 is a 1-1 2C alkyl, a 2-8C 
alkenyl, a 3-8C cycloalkyl, a 6-1 4C aryl or a 7-1 2C 
aralkyl; and n is 1-12), 94-5mol% component of formula 
II and 0.001 -15mol% crosslinking component being a 
component of formula III (R 2 is an ethylenically 
unsaturated substituent, a 

reactive-silicon-group-containing substituent, a 
halogen- containing substituent or an epoxy-terminated 
substituent represented by formula IV (R 3 is an organic 
residue composed of atoms selected among carbon, 
oxygen and hydrogen) and has a weight-average 
molecular weight of 10 3 -10 7 . 
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->^n tVb- 2 ' , 3' -^Tlf^f- 2 ' ^yu^n fc°yU^ — 
^yL^if^^f ^>tL& 0 .hlEoH CO 
^"0^2, 3-^4-^v'7 P a hVU-2' , 3 ' -=r. 2 ' - 
y ^/l^u fcVl^ — TVW %lZ$=^7- U V n— /u- 2, 

3- ^tK=¥ v^n t a /u-2' , 3'-x^'>2'-^ ^/u^ 

o^t KU ^Xii^fa — Kt K'J >-Cfc3 0 
[0 0 2 4] CSSfg] ^^tcio^-CfflV^^^^^t/ 

[0 0 2 5] ^T^iSS&fb^i: L-Cti, <7" h is/*—**^ 
i^T/U^r/U^-?— ^"^-^^ K, i?T f/l^*— Tf^r-^-f b\ 

h yf- >f K, *>y n^3f-y-y 

h\ 1, l-t* U-^yu^— -3, 3, 5- hMf;u 
*>y o^3MJ->\ 2, 2- t'X (t-T/^VL'/*— 5f*->) ^ 
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y, 4- if* (t-^yi^— jr3rf)/^uu— 

h\ 2, 5-C^y ^^-7-^-2, K 
n^-tWK, ^-t-^yVy*— J*-*"*^ h\ t-^ 
^/uy ^;v/<— Jr*-*}-^ h\ &9 ^ K, 
a, a' -fcf'^. (t-:7^yW«— ^^rv'-m—f' y^u tf./U)'<>' 
2, 5-^y^vb-2, 5-^(1-^^/^" — 
2, 5-^^-2, S-^d-yf/^-t^ri/)^ 
-?->\ -<>-y-T/^^— ^-^r^^r h\ t-^vl"*— 

^coo. i - 1 omm%(Dmm\Hx*h& 0 
[0026] r*/ft^t ir«7^ h!)/Wk^ 

(i, 2, 2' -T'/t^>f V^fn- h yyU, 2,2'-Tyt:^ 
(2-^^^^d- b VMs 2, 2'-7y^ (4-^ 
-2, l-^f^i/o- h U/u), 2, 2' -7/^ (2, 
y ^/U/<U-a^ hy/U), 1, 1'-7'/^ (->^a-v^r^ 

hU/u), 2-(*/^-f^7/Wyyf 
n^h'J/K 2-7i^7/-^-^ h^rv^-2, 4-C^y ^/U 
-/> l/n— b y./u x 2, 2-T y* fx (2-y /u 
^nt^y/v^yliMt, 2, 2'-Ty*K p J*[N-(4- 
^ a a — /u) -2-y ^/U^a f 5 
^ 2, 2'-7yt'.x[N-t Ko*->7 -2-^^/t- 
tf sh^T ^ v^>-] ri£BfeJ£, 2, 2' -T y* [2-y 9" 

2, 2' -7'/^ [2^f /u-N- (2-r a^ziyu) 
T 5 -^^] 2, 2' -7/^ (2-y ^-yu^n fc 0 ^" 

y7v^y) Htg^ig, 2, 2' -7'/^ [N-{2-t Ko^f 
v/ai^yu) -2-y ^yb^n f^-^T 5 >-] 2, 
2' -7^^ [2- (5-y ^yL-2-f ? y*y*y ^--2-^yu) ^ 

b^^i -acsfeffl, 2, 2'-7y^ [2-(2--c iyyy >--2 

--fyu) T'n^yJlMI, 2, 2'-7/^ [2- (4, 5, 6, 7 
-fh7t Ko-IH-1, v-2— fyW ^n/^] 
rififfiJfi, 2,2 , -Ty'tf^[2-(3 1 4 1 5 1 6-^h7t: Knf 

y Si/^-i-'CM-T'u ir-T*s\?x[i 

-(5-t Kndrv-3, 4, 5 r 6-r h7t Kot°y ^yy-Z-Y 
yi/) T'B^yl^fififtlfi.U'-ry^ {2-[1-(2-tK 

mm, 2, 2'-ry*t^ [2-(2-f ? yy y >--2— ryw) 

^>-], U'-7y^ {2-y 3vL--N- [1, 1-t* ^ (fc Kn 
Jf'>y^/u)-2-t: Ka^yxf;l,]7 a Pt ,, ty7^ 

K} , 2,2'-ry f f^ { 2 y 3vu-n-[i, i-tr ^> (t Kn 

^r->y^/u) xf;i/]7*o tr^-y7 5 KJ , 2.2'-^^^ 
* [2-;*77i/-N-(2-fc Ko^-yxf/i/) /nt'ty7; 

K]s 2, 2 , -ry*f^(2-y^yu7°Df^^r ^ K) ^ 

K u— h , 2,2'-7'/^ (2, 4, 4- h y ^ ^yu-<>;^ 
>*) ,2,2'-y'yf^(2-y f ^yu^ p n/^>), i^y ^yu, 2, 
V-TWzsJ y^^u- h s 4, 4'-7'y*fx (4-vry 
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Ir^K). 2, 2'-7/t'.x[2-(t Ka^f;H^Df 
[0 0 2 7] ^^^60^n:-^/u^-^BS#t^J;^^ 

^n^y-l-ty, *<>'\?Asi?j> s $-)i\s*r&—fr^ 1-(4- 

t Kn^riz-Z-yntVi-l^hy, 2, 2-v^ h3f->-1,2- 
/i'-7x=^ h>\ 2-/- ^yu-2-^e/u^ y / (*-^3f-^ 

-yu^y/7x/y, t Kn^^yy7xyy, 4-^< 
y-yV vu-4' ^A— i?7i=;Pt^7 x h\ 
/Mb ^/7x;y, 3, 3M4'-fh7 (l-y^/u^ 
— ^=¥-> i3j\,i£=^M -<> y'y ^ / 4-^>-yV/i- 

xf;u]^yfy^^t;-!)^7 , n; h\ (4-^>-yV 
'^>'^1 h y ^f-yury^-^A^n^ K^so^O- 
^7xyyl, z-^yT'n^Wfyhy, 2, 4-v 7 
^^■/u^^^-^>- h>\ 2, 4-^^.^^^^-y-v hy, 

K fcr° u>\ 3- y. * — /u r #g£, 4 - .x A^ ~ 

; vt is K^cS^fi^ 2, 6-f\x (4' -Tv? K^^ifvu) 

u-x^rify >--2, 2' -^/u^>-ffie (-?- h y , p- 

7v/K^yX7/bft K, p-7 KT-fe h7x7 >\ p- 
Tv> K^y/^ >g£, p-Ti/ K-^V-TVUT-fc h7x/ 
>\ p-Tv 5 K^y-'-TvUT-fz h>\ 4, 4' -*JT\s K# An 
V, 1, 3-fc*.x (4' -T\y K^>"7vM Tir h>\ 2, 
(4' -7i^ K^<>-^/M v-^ o^Jr-y-/ >\ 2, 6- fx (4-7* 

K-O-y-Vu) 4-^fvui^ n^-^y >\ 4, 4' 
K-X^A-^y-2, T -v^.x/L^^g^ 1, 3- fx (4' -7V 5 K 

10 „13 
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^^-fvuM-r/nz-V >--2' -XA*>'$^ 1, 3-fc'x (4' - 
Tv* Ki/yt'>!)ry)-2-7*n/V y^07^ K-&3££ 

[0 0 2 8] »«^^«ir Ltx^uy 

^9 3 -^7?yu-K xfi/y^y /u^pt ^ 
^ y k 5t-y zfai^u-^^y n— fv*jT$ u 
K ^y ^n^uy^y ri— ^ y k y°n 
tvy^y xt— /\s*jt9 y k y°n u°u>'^y =j — 
/^^yl)i/-h, tM7°nt 0 yy^y^-/^7 
? y K *}) x/^n tvy^y n-yi^y y u 

— h, u-^fi/y^yn-^^yiz-h, i,4-7" 

^u-i/^/y a-/ui/7^ y u— h, 1, -frn-zui? 
y^^yi/-h, UJ-hy^fn-zu/D^y^^^ 

^yu-h, i, i, 1- h y ^^d-zu^^v^t ^ y u— 

^>-^zc y ^ y h— ;v hy>^^y 1, 2, 6- 

y-hyr^ y u-h, yynf'h-;^y^y^^ 
y u— yyt'.x7^ y^7? 

y ^ ^ y /P7 5 Kv?f=/L"<y^y , yu-y 

— K b'-yu^ a h^.— f =./ur^ y t — h, 
/UTir^u^, h y t'-zu^y-^y, y y 7- y /k>7- 

tvk v^r y yu^ ^ u— h , ^ y u — h y t°xiyu^ 

— T y ^ y ^ K 7y/U7^U-h, 
7y;^y-h, ^y.^^u-K i/T y ^ xi 

xf^^U-h, 2-xf/^i//U7^yi'- 
K xf uy^y n->7^ 

y k h y r y y'>T^ u- h, u-r 5: k, 

[0 0 2 9] i^u>-tt^fl&ftSfe3KfiS-*-57K*(fc^-Y 

fcttuf y '>?yft;^i^„ 7Ky ->n^-^v 

-ffc^f&i: Ltii (1 1) ^t,L<l± (1 2) ^X'^^tx 

aft^y^B^tv'fb^, x*± (i 3) *t&$*l 
am^^K y ->o ^tyjb^i5fe6 0 

[0 0 3 0] 
[{fc2 6] 

„16 
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Si-0 
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Si-R 



1 7 



Jl 



C 1 1 ) 



8 



[00 3 1 ] 
I ft: 2 7] 



-9- 




(10) 



£fP*I¥1 0-204172 



17 



R 10 

I 

H-Si-0 
J 1 1 



R 12 
I 

S i-0 

Its 

R 



R 14 

I 

S i - H 



18 



R 



t 5 



[0 0 3 2] 
Ut2 8] 



H 

I 

0-Si 



R 
1 1 



10 



Si-0 4- 



(13) 



1 2 



[0 0 3 3] fiiU (11) - (13) sSicSH^R 10 , 
R 1 ' , R w , R 1 3 , R 1 ' , R 1 s , R u t R w joctC/ R'Mi^Ksg^* 

*m u qir (n) w (n) ^ 

tC£H^Tr>2 , q ^0 , 2 5 r + q ^ 3 0 0 T*£> 5„ 
(12) SC^^t0^q£ 3 0 0t4)5, T/^/um 
klrXlts y^/u2£, ^^/^^ifOiSMT/L'^/i-K^ 

iruril (1 4) ^t'i^5^->7Wt^ffl^ 
t>*x3, fHU (14) i^fdirH ^TTR' °, R 1 ' , R w . R 1 1 
Ztt^R 1 1 f±7k^J#^*;fcli^& 1-12 GDTVW*/^ 



[0 0 3 4] 
Kb 2 9] 



SO, 2 ^ s + t ^ 1 0 0"C?feS< 



, 1 0 



R 1 l -h S i -} h 



■J, 



1 4 



1 2 



1 3 



[0 0 3 5] t Kb ->'J /i>1k&l&<Dtej&<omk LTtt, 
^7i?!?^ 6 if (OSE^&Jffi & 6 v Mi-t ix e> fb£* 

(Tirh— MJyw) ^v^jU (II) , ^nnM)^ 
(h'j7x-M.^7^y) n^r^A d) ^ 

[0 0 3 6] S*Ct!fe^>r^aE'&Wco*l[^(*:o9Sl3l*te 



7-t? hTir^— h^coT/u^-^^fb^^if^W^ 
J&fb^&K £>3iM3, ^r^y, ^^7;y, 
7">y ;u7 s >\ v^^vur ? ^ y ^ y — a-t ? 

>\ v^m ^ y — /VT ? >\ h'Jx^y -/1/7 5 >\ v^m 

jo ^y-//u7?x i;xf/i/7;/7°n 

[0037] mm<D=#*z'mtt<D&m&fttDmffiij 

3 a jJfyr^v-SirLTli, ^xf uyMJ7?y, ^ 
7°Dh'uyF'J7?y, HJxfi/yff7;y 
yxf uy^y^^y, v?y f/i^r 5 J ~?u tVuT 5 

C?xf^7 i/T'n fcVUT 5 >\ i/~?*f-/vT $ y ^ 
ntVu7^y, ^^ff U>-v/7^y, N-7^/x 

f/i/t^7^y, trjx-r 5 y ;/n tfyvt"^ h 
Mf/i/^t^f uy^r?y, -fv7«^tK 

xx./i/x-f/U, v ? 7;/> J 7i=/l/^>\ m-7x 
-y>'^7;y 2, 4-F.Wuy-y7i>', m- h/W 
i/y^7;y, o-h.'Wyy-/7;y, ^vyuyi/7 
^ v&if^^i^y r s y^a^f k*i5 0 -tcDSsAp 

ftoo, 1 — 1 om&%commx&>z> 0 m^^mtv 

til ffi^C-^U^y^, ffiTKKf-fex/l'n/N^i, 

Ko|*7^/Hg, y ^vu^F-frfc Knte 

Tk^/ug^ rh^yfyy^Wy^ fh7t 
KateTK^^/^s ^f/i/fb7t Kpi^7^/ui, 

h y y y v vw&frmi^tiz> a t^muamnmm 

^-ct>&<\ Ttfyr? ^{o^filSf&tcti^oiy- 
/K ^ u-yvu-o-, trntfn— /k ;^7 

/u-^y ^-/ur ;y, 2, 4,6-hyx (i/y ^7 ? y 
y ^yu) 7 a y — /k 2 - (i/y f/u7 ^ y ^^/u) 7 ^ y 

— /U, ^y^/UTxiy 2-xf;U-4-^ 

iffiS, ^fg^Joo. l-10lft%Wiit*fcSo 

50 v^btva, ^(D^ipfitfi^^^Joo^mtci; y-5l^a^> 



30 



(14) 
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[0 0 3 8] CSS^Sft:^©] ^fiWlCfc^TJBV 1 ' 

7 7/^n*!)»^y, 58 g£>f AsFs\ P 70 

u >\x ./u^s > ^ Kr ->^-t* y & u ^^/isifr vSS 

7, 7, 8, 8-^ h^>>r y-p- =f-/^>^W^- 
✓\ R"SOr, [(R 15 SO;) (R 20 SO!) N]\ [(R 
M SO2) (R 20 S Oj) (R !l SOj) C]"> &lM(R 13 SO 
2) (R 21 SO?)YC]- frbm\itthtz.m4 jri/bfrhteZ> 
4k-&m*mfbftZ>o IU R M , R 20 , R n , XtfY 
li^K3ltt3£-Cfe5 0 Kiciif* L<(3R", R J \ & 

a 1 r 21 n& *7%&±l u -c^^^s 1 a> e> 6 agtzv*— 7 /i^ 20 

2£, XI±V7/St?*>5, R 1S , R 2{ \ &tfR n fi^ 

<ttMn, Fe, Co, Nu Cu, Zn^Agtl 
^e>jStfixfc^JK^I^-f ^>'3&sfflt^6tLS 0 X, Li, 
Na, K, Rb, Cs, Mg, C a RXfB a &JKA»£i§ 

[0039] «ra«ji^-c, iM^m^nmumh^ 

^r/Ht (mft?^fb£-^</)^yu£S:) / (jjf y =c— fvu* 
001-5, fct^LOiO.OOl—O. 5 W&ffldSJ: 

[0 0 4 0] >fc3S^cO/}?y ^-7VW&®£-f£, ^(D^t^ 
5. 

[0 0 4 1 ] 50 



&m¥>l 0- 2 0 4 1 7 2 
20 

cDjjmc£r>xmj&t$tiz> 0 mtiL#)\zm&'rz> s £&ki> 

C/^f/u*;uA7? K, i^^vu 

cD^tmfrl-f&JI&fiftv^ 1-5 011%^ 

^ifflUt^tSi&^l 0 f C-2 0 0Wfi^#T 
l^-2 0Wfl*C3KfllRJc£:^»T-r5o 

<b*t3 0 1 o°c-i 5oMa^ro, if> 
wmii ot-i 8 o c c«fm®^r 1 0^-10 

1 0-2 0 ot;co?a&cQ&ttTi o#^2 oi$ra-e 
[0042] ^^-c*^$ti7 t c^m^^ t to t a^m'a' 

^ut>^ ^yr^yv, 7j?y ^ai^U'V, #y 

t 3 n-;K ^!J77y, iKy7Xl/^!fe5 0 ^ 
^tLtlj:!Jf7Af^777^ h$>5V^li7j-^ 
v©®rat-SHBE$4xfcJBI8]ft:^*, y^OAjfeJBL y^ 

i" 0 SfcSSvW^J-^ittttSrfijffiUrryu* y^®-<^- 
Cu^f^, cWty, Rtfiwig't *y$r<D$}'f 

[0 0 4 3] 
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^—"rtv 5 0 0 g (3.4 =tM , xt^DDfc K'J>'9 
3 7 g (10.1 ^e/U) &tj h V xf;^yi/;U7^ 
i^^7^K7.6g(3,4 x 1 O'^yu) £it0ft 

■StT'iDlllfL^^M 8%imv-^kf£^3 3 7 
g (4. l^/O lB£flreiftTbfc, ffiTWTtmm 

y^v^-vvu 3 4 5 g (4X^5 0%) Sr^fc. 
iifc^^tt'H NMR KJ:*5*</Mftj££MgL;fc« *#e> 
ftfc^y-v— (D^£li ImmH gT-89t\ JEiJf^tno 30 ) 

3oP77,X3|; h 'J y^-yu^^ D7-f K10 gRlfi b 
V y'^^timy^ — V 3 5 g£Aix, ^^-tfcTM^ 
L.*£7>s>b2 sVCT^ 0 5>MnBLT©ffi^£r©*£-tt 

[0 0 4 4] TClff^'Bf&tf 1 H NMR.X'i^ b/H:J;5 

i mRnm 3 ^tc^ Lfc, tk y ^-^ .^m^(d^ 

^^filff^f^fwa^^^R ID-6A, BBfrSEX 
(££) Witt 7 XsiD^y b 7fy^KD-8 0 7, KD- 
806, KD-aOfiMWKD-8 0 3, 2&C5*§^D 
MFSrffl^t6 0t*C^ofc o 

ffil±Jffi3&1S£\ 3M^jfe3£SVfltl-D S C 8 2 3 0 B 

Srfflv\ m^na^fK i o o-8 o c c, # 

0°C, lmraHgT*7 2«MLfc7^UA?rfi 
&m®-eJi£^ ^JEO. 5 V, J^iS^iEiES H 1 

[0045] mn&m i 

^13 L^77|i40P7773(D»I» 

p pm^Tt-^UThT-y/U^y ->v>/U3i— 7VH 9 g 
ti^a t°u> -^y n— /u^y '>i?/u>t^-/U3c— ryu i 

7 0 gWtfitttn 1 0 0 0 g£tti£- 

xf K2 0 0 gll^n uv^U 3 — 

£&'JfflLfcf£, ?ft-£ET4 0tt'2 4^ SicMET 
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22 

4 5 c Cfl 7 2 g^ft 0 C 

<D&m&&<Dif7xm&£jz-7 i°c, ma^sH^ft 

1*9075. Wfti35 J/g-Cfcofc, <H NMR 

&ltm 1 ^Ol&fiSfifl 1 GO «t *5 9 v& s 0 
[0 0 4 6] 2-13 

w [0047] mmm u 

s<—J-$-V-^ KO. 0 1 5 g fc-r h7fc Ko77y2 0 

(^n^^^-T/ummw^<^m^/^) ^0,05 

f££?&^L*i 0 wCDiS^dtSr/Jf y^ ^77/Ptcixfu 
^l!^-^ K_ht-3f ^v* h LTf££lLjfcgL 1 7 0°C, 
6 OKgw/cm'-C 1 0#fB]})Qi&, flDJE U 
fc. #6n/c^fi^2^(C^Ufc 0 
20 [0 0 4 8] ^Jg^il 1 5 

fig^Jl, (t-^yu/^— ^^-»-3, 3, 5- b y ^^yu 

0 2 g £^ h7t Kn77>-2 0m 

*5J;9(CifiJfi3gKy f!)i,(Of h7t Kn77« 

^^-/uKJitC^^^ h LrteJSfeUfctfe, 14 5°C, 1 
OOKgwXcm'T'l 0#ra*D|&, ADJ0EL, ^-fyL-A^r^ 
50 7t 0 ^^H7h^m(^2^(c^t^ 0 
[0 0 4 9] IIJS0iJ 1 6 

f^^J^>-y^yu^-^r-y--f' K0. 0 1 5 g ^rTir h V 
A-2 0m 1 M?§a?U ^/Ht (m^Wlfift^tO^e^ 

0.0 5kftZ>£olz})'7-$j*i?xb}) 7 tvarv * $ > 
7/u7t=;K ^ b*(DT-Z h - h U /u^f^^zS-g-Ufc 

40 [0 0 5 0] HJS^I 1 7 

^Jfe^j4T*#ibn,fc/Ky ^-vvu&S^ftl g, 
IS^ir^tf^-f y^^-uzL hyyU0.02g£rv L h^t 
Kn77/2 0mll«U ^/uJt (m^SJfifk^ 
co^yu^c) / (*m^^(0^---ryU(OfiE&^ J fco^yu 
Sc) t) ; o. o 5 £#5«fc p»ciSifi3fSifey ^y&tn^r by 
tKn77^^Lt COZl^^^y-rh^ 
7^tnxfi/y||*-^K±i:* + ^ hLT^U 
g t r/u^y#I^rt?, 1 0 O c CT*2B$R0&©ir<5r 

50 ^L/c Q 
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[0051] nmm is * 

^&J2, 2-v^ h 2 -y7x-;n^ > - 1 

-^>"0. 02g^rh7k Kn77^20ml l^fi? 

^J&OOmW/cm', 360nm) £ 5 0 °CT* 1 0 Lt 7 10 

[0 0 5 2] Hj&gffJ 1 9 * 



CH, 
CH 3 -Si-0 



CH, 



CH. 
I 
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(1 6) ^-C^^nS^'JVo^ftyO. 2 g£r h/^ 

yiomic^u ^nt^fbS^imfiyo^-at? 

biXit^(i^2^(^Lfco (16) sStCjH^TMn 

[0 0 5 3] 

[ffc3 0] 
CH , 



-f-Si-0 ) ,, ( Si-0 



(!h. CH 



l 3 ""3 
(Mn 2 1 80, y/ (u + v) =0. 



+^Si-CH 3 
^3 

33) 



(16) 



[0 0 5 4] -£Mm 2 0 

(17) itT-^^n^TKy v-n^r^VO. 2 g £■ h 

>■ i o m i i^mt., ztLizmt&&m 1 ss%s:^tf 

^St^fb^w^yu^c) / («^tto^-7VM/)fi^ 

m^-infe^/i-ik) a*o. osi^^i^cyf-zAt^ 

fc„ ^e>4xfcSS^(i|K2^»^Lfc„ (17) sSlcJ*^ 

[0 0 5 5] 
[ft 3 1 ] 
CH 



3 

H-Si-0 



CH, 



(Mo 



■(-Si-0 

I 

CH 3 
1 000) 

mm 2 1 



CH 

I 3 

Si-B 

I 

CH, 



(17) 



[0 0 5 6] 

i^T'fyuxXi;^ !)u-h5mg4:fh7tKn77 
>20ml df&l&U ^-/Hfc (^gf^jb^w^/b 
St) / (M^^x-T/KD^^^^^t) # 
0. 0 5 i/jCS £ 3Ui@J£^Bfey ^£A<0^ h^b Kn 

T^^V^KH^TT*. 1 0 0 o C-C3B*r*lJ&©-f5 
[0 0 5 7] 2 2 



I 9 X-nhtitzT^ y 3:— lg^fh7 
20 M Ko77^2 0m 1 (C^L, ^/Wt (^fi^J&fb^ 

/uWO 0 5 t^5J:^i^^^y =f-VM.(DT h 

7th;a77^^u ^oorg^^srm^-r 

&m&7tfV t- h77/Ptnxf i,yl^-/u K_b(c^r^ 
^hLT^Lt^ 16 0°C, 2 0Kgw/cm J -r-l 05> 

[0 0 5 8] 2 3 
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